
Table 1

Sbarc of Industry cap.city of a Cellular Opentor with a
25 MHz Assipment

MHz MHz Digital!Analog Efficiency Factor

Analog Digital 2 3 4 6 10 18

20 5 0.100 0.081 0.071 0.061 0.052 0.046

IS 10 0.113 0.100 0.093 0.086 0.080 0.076

10 IS 0.125 0.117 0.113 0.109 0.105 0.103

5 20 0.136 0.133 0.131 0.129 0.127 0.126

Source: Charles River Associates.

Table 2 presents similar computations for a cellular operator that adds 10 MHz of

bandwidth to its existing holding of 25 MHz in the forthcoming PCS auction. In this table, the

capacity share represented by the added 10 MHz is simply added to the share of caplcity in

Table 1. Comparison of cells in the two tables shows the increase in the caplCity share from

the added 10 MHz that occurs under the various sets of assumptions. For example, if40 percent

(10 MHz) of the original 25 MHz must be retained for analOi services, and the efficiency

advantage of digital over analog is a factor of 6, adding 10 MHz of digital caplCity to the

cellular operator increases its share from 10.9 pen:ent to 17.4 percent. Had the cellular carrier

been able to turn all of its 3~ MHz of bandwidth to digital applications, its effective share would

have mc:rea.d to 20:6 percent.

38



Share of Industry Cap8city of a Cellular Operator with a
35 MHz AMicnment

MHz MHz Digital/Analog Efficiency Factor

Analog Digital 2 3 4 6 10 18

20 15 0.167 0.151 0.143 0.134 0.127 0.122

15 20 0.177 0.167 0.161 0.155 0.150 0.147

10 25 0.188 0.181 0.177 0.174 0.171 0.169

5 30 0.197 0.194 0.192 0.191 0.189 0.189

Source: Charles River Associates.

We expect that cellular operators will, over time, convert their analog systems, shiftinl

gradually to an all- or prirnarily-digital system. But this transition will take some time, during

which the analog "handicap" will limit the market shares that should be assigned to these

carriers. As this transition occurs, the caplCity of the cellular carriers will increase. For

example, as described above, if a cellular operator must reserve 10 MHz of caplCity for ana10I

and the conversion from analog to digital increases the capacity of the converted bandwidth six

fold, the operator's share would be 10.9 percent, based on the current allocation to PeS/cellular

of 170 MHz. As the cellular operator gradually converts more caplcity to dilital, its share will

rise to a muimum of 14.7 J*'Ceftt. If, however, new caplCity becomes available for mobile

services durinl this lferiod - tIuoulh the use of SMR, for example - the cellular operator's

share will not reICh that level. For example, if an additional 10 MHz becomes available from
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SMR carriers, a finn with 25 MHz of digital capacity will have a share of 13.9 percent, rather

than 14.7 percent.SI

Other new entrants into the provision of mobile telecommunications services may further

serve to reduce concentration in the markets in which cellular operators compete.52 The

Commission can be less concerned about increases in the capacity held by cellular operators as

they shift to digital technology if, at the same time, the capacity share held by these operators

is reduced by new entry. Indeed, even if, in the initial pes auctions, limits are placed on the

amount of spectrum in the 2 GHz band that can be licensed to cellular operators, it may be

appropriate to relax these limits as new carriers enter to serve the mobile services market in the

future.

Mobile 1J'emmmupierims ScryjcM Marlg;t Cqgntprim

In the analyses above, we concluded that there is a market for all mobile

telecommunications services, and that market shares UMX:iaIed with proviclina these services

should be measured by the r;asity of operators to deliver information throuIh their usigned

bandwidth. On the basis of market shara derived in this manner, we may evaluate

concentration and the chanps in concentration implied by the transfer of licenses covering

specific amounts of bandwidth and caplCity.53

J'WIIiII dIiI.., eo .... fllrliWily -U ••11:1... iD ........ dfitiaa of 10 MHz of c:aplCicy would
have • "'-.1111' 011 -at ONe......, •• a" .., die HHJ. W..... dIiI~ bIIow.

sase. s. SupwIIa ( ia die SkiII.. w t· ? ... "W'.' JkR. 'SR,· 0ceDIIer II. 1993. pp. 1,
14-15) for cleaiptiOlll of of lIIII1ite-rDnst~ 'Yatr. dill.. p' d for dIpIoy_la' .... i".
ia 1994.

. »ra 1M .... 9ft ..... cJlm 'd_ 1m '. dill 10 MHziI._'" far dill diIie.l
~ wiD ba". 6~ ........". C,Ieity of.... Oar .... cDar by die
specific Dumber .lle" for Ii_ UP IIIttiaa, ........ dIIir IIppIic:I&Dl to IPICific c.- will be.
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Initial Distribution of Bandwidth· Moderately Concentrated. Table 3 presents market

share and concentration measures under the assumption that cellular operators do not secure~

capacity in the fonbcoming pes auctions, and that all of the channels made available are

licensed to different fums. [Tables 3 to 12 are appended to the text of this report.] Under these

assumptions, existing cellular operators would have effective shares of 10.9 percent of mobile

telecommunications capacity (ignoring SMR). A new PCS operator using Channel A or 8 would

have a share of 19.6 percent. S4 The HHI for the industry would be 1342.~5 This is the least

concentrated market structure possible in the period immediately after the PCS auctions.

Subject to certain limitations, current cellular operators will be allowed to acquire

licenses for the use of 10 MHz of bandwidth in the PeS auction.56 If just one of the cellular

operators were to acquire a license for an additional 10 MHz, and all of the other firm shares

presented in Table 3 remained unchanged, the cellular operator acquiring the added capacity

would have a share of 17.4 percent, and the HID would increue by 142, from 1342 to 14M.

[See Table 4.)S7

Note that after the cellular operator acquUes a license for an additional 10 MHz, to

35 MHz (17.4 percent of c:aplCity), its share would remain below that of a new PCS comped.tor

"'DuriaI t·ap· i. e«ective. c*1 fi will ..uer would occur
wi.. die h 'n,. II r I" die t'ClIp lu.if8 iaduIIry caplCity, .. of die m- 11M .....
.... tbaa waaId be .... c.- wiIIIaul lIIladicap.

ua-I • of.. , ......., be sIi.... d*,.p.ciel~ ..... HHIa ....~ CJiIlCai_ ,... ....I............... .
-,..... ,..,..0*. ft 97·111.

s".... ..... ia die HID i I AW .,... "'ili• .., be••' s d'" ceq '... (»), ...
b ...... ...at .... of .. _ For" t".. .............. ....., rp· ..
tina be\le .... of 10.9,... 6.5 ,.ctively. Tba cIII8Ie ia 1M HHI.-hia. tto." .
i. 2(10.9 ~ 6.5) - 142. S. M alii 1 1.51.
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that acquired either Channel A or a, which conveys 30 MHz of bandwidth, and a 19.6 percent

share. This "analog handicap" thus has a relatively large impact on the respective shares of the

rival firms.

A cellular operator that acquired a license for 10 MHz of bandwidth could be permitted

to acquire modest amounts of additional capacity without violating current antitrust agency

enforcement standards. For example, if a cellular company acquired a license for another 5

MHz, the HIU would rise by only 92 points, from 1484 to 1576. Even if both of the cellular

carriers had licenses to use 35 MHz, the addition of a license for S MHz by either firm

(bringing its total to 40 MHz), would not triuer Guidelines review because the change in the

HHI is less than 100 (in a moderately concentrated industry). [See Tables 5A and 5B.]

Initial Distribution of Bandwidth - RiChly Cmg;ntprat. In light of the Commission's

pending plan for the allocation of spectrum for PeS services, there is a very large number of

possible distributions of licenses and consequent market shires. Evaluation of the chanp in

concentration that would result from an acquisition that occurred * the initial assipments

depends on which initial distribution eventuates. For some of these distributions, a specific

transaction may have little if any competitive significance, while from other initial states the

market share and concentration effects may be quite larIe.

1'be Commiaion's plan for assigning the PeS spectrum could result in relatively high

initialleve1s of COIlCeIltration. Some firms may hold licenses for up to 40 MHz (current cellular

operators are limited to 3S MHz); 40 MHz devoted to dilital technoIoaies would yield a market

share of about 26 percent of effective caplcity. In Table 6 we present pro folflfll HHI

calculations showini the "wont case," or most highly concentrated, market strueture that could
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occur under the Commission's plan. This market structure would have two non-cellular finns,

each holding licenses for 40 MHz, the two cellular operators each with licenses for 35 MHz,

and a fifth firm with a license for 20 MHz. 58 This distribution of firm sizes results in a market

structure in which two new pes suppliers have shares of about 26 percent, the incumbent

cellular companies have shares of 17.4 percent each, and the HHI is 2136.

Under the Merger Guidelines, such a market would be considered highly concentrated.

Even in such an industry, where there are only five firms, however, further acquisitions may

be permitted, depending on the effect of the transactions on the HHI, as well as on other factors.

Our analysis shows that many possible acquisitions by cellular operators of licenses for capacity

beyond 3S MHz would not violate the Merger Guidelines. Indeed, many possible transfers of

capacity would actually reduce market concentration. For example, Table 7 reproduces the most

highly concentrated market structure possible, and evaluates the HHI implications of the

acquisition of a license for S MHz by one of the cellular companies (increasing its assignment

to 40 MHz) from the firm that initially held a license for 20 MHz. In this setting, the cellular

firm would still have smaller share than the two new PeS competitors (20.7 percent versus 26.1

percent), and the HHI would rise by only SO points. Under the Meraer Guidelines, this

transaction would only ·barely triaer an investiption, and miaht well be permiued after other

market factors were considered.

Jl(t _ .ubly caa. rI If , rd lIN _y ocarr. 1& ... 1& ... a- of .... iIIitiaJ
1UCCioIl. For dIiI to __...of'" finD' 0 r" A" 8 (30 MHz iD. WTA) _ aIIo
.... 10 MHz t - II ill of'" BTAI witIIiII .. MfA crIhIIIr oper__ of
dIII0 MHz .uaoe9DM ill ITA widaia. MTA, wIaidI it aIID i. opII'IIiIIa Myocber
iDiliai dillributioa of die PCS .,.etrum would .....t ill • lower HHJ.
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The contrast is more pronounced for another possible transfer. From the same initial

distribution of capacity, assume that one of the cellular operators acquired a license for 5 MHz

from a firm that initially held 40 MHz. In this case, the HHI actually falls by 35, from 2136

to 2101. [See Table 8.] The reduction in the HHI resulting from the decrease in the share of

the selling firm is larger than the increase in the HHI that accompanies the cellular operator's

acquisition of new capacity.

The End of the AnaloJ Handicap and the Eoto' of New Competitors. At some point in

the future, current cellular operators will be freed of the obligation to continue analog services.

At that time, they will be able to offer all-digital services on comparable terms to the new

entrants. The end of the analog handicap would tend to increase the shares of the cellular

companies. Despite these increased shares for two of the larger firms, the HID for the industry

remains essentially unchanpd. For example, in Table 9 we Ieproduce the shares and HID from

Table 3, and compare them to the HHI after the elimination of the analog handicap. The HlU

changes from 1342 (With the Analog Handicap) to 1332 (without the analog handicap)."

Moreover, during the period in which the analOi handicap will disappear, we also expect

new firms to enter. As discussed above, we expect a sipificant amount of new capacity to be

available from, for example, the consolidation and diptization of SMR carriers' capacity. Ifby

the time the ana10J handicap is eliminated, two new firms, each having SMHz of capacity, were

"AI IDUCGIIIri of ... c:eII*' , ........... HHI ~
of IIda of odIIr. fimI of i..- ia ....., ClpllCity ,... from die

eli";••of die ..... b.dialp.



to have entered, the HHIs would be lower than those presented above.60 In Table 10, we have

added firms each with 5 MHz of capacity to the distribution of firms in Table 9 (Without the

Analog Handicap), The addition of these firms causes the HHI to fall from 1332 to 1204.

In more highly concentrated settings, the addition of 10 MHz of capacity, held by either

one or two fIrms, has an even larger impact on the HHI. In Table IIA we assume that the

analog handicap has ended, and one firm with 10 MHz of capacity has been added to the initial

distribution of five firms shown in Table 6, In this setting, the HHI falls from 2093 (the HHI

Without the Analog Handicap) to 1898. Beginning from this allocation with 40 MHz, an

acquisition by one of the cellular firms of a license for 5 MHz from a firm with a license for

40 MHz would leave the HHI unctianged. If one of the cellular operaton were to acquire a

license for 5 MHz from the smallest firm, the HHI would increase by 93 points to 1991 rrable

llB]. Note, however, that even if this were to occur, the HHI would remain below the level

that had prevailed prior to new entry when the analog handicap wu present. [Compare

Table 7.]61

In its Petition for 1!egmJidcqtion, C11A PSopoleS a different assilnment of bandwidth

in the pes auction than that specified in the Sf£Q!¥I Report and Order. Specifically, CI1A
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proposes that the FCC award four 20 MHz and four 10 MHz licenses. This distribution of

bandwidth would result in lower market concentration than the assignments currently

contemplated. Table 12 presents share and HHI calculations for the spectrum assignment

proposed by eTIA. The table includes calculations that both reflect and ignore the analog

handicap, and assumes that: (1) incumbent cellular operators do not secure a new license; and

(2) each license is acquired by an independent firm. Under these assumptions, the initial HHI

with the analog handicap is 1087, and it is 1125 without the analog handicap. The HHIs

resulting from the initial distribution anticipated by the FCC are presented in Table 9. In each

case (with and without the analog handicap), the HBI falls by more than 200 points. With the

analog handicap, the HHI falls from 1342 to 1087; without the analog handicap, the HIlI falls

from 1332 to 1125.

Computiol Market Shares Within a GwJmDbic Maria

The computations presented above are 16wont case" estimates of HlDs within a mobile

telecommunications services market. The calculations assumed that each firm with a spectrum

assignment served all customers within the geographic market. In fact, this will often not be

the case. Because licenses may be awarded for both broad and narrow regions, and becau!e

price discrimination is barred by Section 202(a) of the Communications Act, many providers are

likely to offer service to only a portion of customers within a broider market. For example,

assume that a NT~ is a relevant gqraphic market for mobile telecommunications services.

Some firms willlibly only serve one or more BTAs within the bl'Older MTA-wide market.

One firm will have an assipment of 20 MHz within some BTA, and (iporinl the analog

handicap) a corresPondinl 11.8 percent bandwidth share in that BTA [20 MHz + 170 MHz =
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.118] If that licensee, however, operateS only within that BTA, its ability to serve customers

in the entire geographic market (which in this example is the MTA) is determined both by its

bandwidth and by the proportion of the population (or potential customers) in that BTA. Thus,

if a firm has an 11.8 percent share of the bandwidth in a BTA that contains 20 percent of the

population within the overall MTA market, then its share of the market is only 2.4 percent 

the portion of the population in the BTA multiplied by the share of capacity within the BTA

[.118 x .2 = .024 percent].

This issue of the proper computation of a firm's share within a geographic market bears

directly on the Commission's proposed limitations on the right of cellular operators to secure

MTA-wide licenses in the upcoming PeS auction. The SICODd Ragon and Order bars a cellular

operator from securing a MTA-wide license for 30 MHz of bandwidth if that operator already

serves more than 10 percent of the population within the MTA.

ASlUminl apin that the MTA is a relevant gqnpbic market, using the method

described above, we may estimate the share that a cellular operator would hold if it were

assigned a 30 MHz, MTA-wide license. The cellular operator's IIIIl"bt share in the MTA would

be composed of two pans, its share represented by the MTA-wide, 30 MHz licenJe,.aDd its

share within the BTA(or BTAs) where it operateS weighted by the proportion of MTA population

in the narrower area (II'IU). Assume, for example, that the operator served, under its cellular

license, only 10 .,...t of the population within a MTA, and that it then secured a 30 MHz

allocation of spectlum in the PCS section. The tirst component of its share would simply be the

share attributable to the 30 MHz that may be used to serve the entire MTA, or 17.6 percent [30

MHz + 170 MHz- - .176].
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The second component of its market share, attributable to its cellular operation, depends

on the portion of the population served within the MTA. Wherever such a firm currently

operated, it would have assigned bandwidth of 25 MHz, or 14.7 percent of the bandwidth in that

(limited) area [25 MHz + 170 MHz = .147]. Its share of the capacity to serve customers

within the broader market (the MTA) represented by this cellular license would be only 1.47

percent [.147 x .10 == .0147], reflecting the fact that the fmn serves only 10 percent of the

population under that cellular license. The share of that ftrm within the total market is, thus,

the sum of 17.6 percent (its MTA-wide share) and 1.47 percent (the share attributable to its

cellular operation), for a total share of the market of about 19.1 percent. The cellular operator's

share within the market increases as the portion of the population served with the cellular license

rises. For example, if the cellular operator served 25 percent of the population in the MTA, and

it was allowed to acquire the rights to a 30 MHz license, it would have a marketwide share of

21.3 percent.

The rule barring a cellular operator from acquiring the rights to a MTA-wide, 30 MHz

license, if it currently serves 10 percent of the population, limits its market share within the

MTA to no more than 17.6 percent. The Socond Rprt and Qrdcr, however, allows new, non

cellular operaton to acquire as much as 40 MHz, or 23.5 percent of the capacity within a MTA.

Thus, the limit imposed on cellular companies results in a substantial difference between the

positions that may be achieved by the two classes of competiton. As shown above, the share

of the cellular operator would rise toward the 23.S percent ceiling that is allowed for other firms

as the proportion of the population served under the cellular license increases. The portion of

the population witfiin the MTA served under the cellular license would have to rise to just over



40 percent before its share of the capacity to serve customers within the market reached 23.5

percent. 62

These examples have assumed that:. (1) a cellular firm's territory was the same as a BTA;

(2) the cellular firm's operations are limited to ttte MTA, i.e., that its operations did not "spill

out" of the MTA; and (3) the MTA is a relevant geographic market. However, the methodology

presented above is also applicable if the MTA is a market and the cellular operator's territory

is wholly within that market. 63 If the cellular company's territory extends beyond the MTA, and

the relevant geographic market is broader than a MTA, then the methodology is overly

conservative. Where the geographic market is larger than a MTA, and the cellular operator's

territory extends outside the MTA (but remains within some broader market), the formula

described above, by limiting attention to only a portion of the total market, will systematically

overstate the share of the cellular operator. This implies that when the geographic market is

taraer than a MTA, a cellular company could serve even more than 40 percent of the population

within the MTA, and still not attain a share of 23.S percent.

VI. um;.., .. CpIIIIjw D t yjgr

Under the Merpr Guidelines, the number and size distribution of firms in a market are

important initial indicators of the likelihood of competitive behavior. This follows from a belief
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that market participants can more easily coordinate their behavior when they are few in number.

Similarly, the costs of monitoring the behavior of others, and enforcing any collusive

arrangement by punishing "cheaters," are lower when there are few industry participants.

The opening of the 2 GHz band for the provision of Personal Communications Services,

and the developments in the SMR band described above, will contribute to a reduction in

concentration in the provision of mobile telecommunications services. However, in this as in

other markets, it is necessary to look beyond measured concentration in judging the extent of

market competitiveness.

Many factors that are present in the mobile telecommunications market make concerns

about anticompetitive behavior even less important than milht be sUllested by the number of

fmns and their respective market shares. 1'beIe factors, which influence the stratelies each firm

pursues, and thus affect the extent of market competitiveness, are: (A) the rapid pICe of

teehnolOlical propess in the industry; (B) the rapid powth in the demlnd for mobile services;

(C) the wide array of service offerings; (0) the structure of costs; and (E) an expanding fringe.

Factors that make collusion more difficult and affect the ease with which deviations from

a collusive outcome can be detected and punished help to determine how close to the competitive

outcome the mobile telecommunications industry's performance will be." As a result, they

should be tabn into account by the Commission when it considers whether to place limitations

on the share of the IpObile services market that can be served by any firm or firms.

TochppIoppJ Pmmp. The rapid teebnoIcJIical chup in the prDYision of mobile

telecommunications is maJ1ifested in a high depee of variIbility in the services offered and the

~ O.J. Stiller, "A Tbeory 0(00..,&,,"1..of PgIj1jst1 ""'" 74 (1964), pp. ~l.
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prices of those services. As new services are offered, a collusive agreement is difficult to

maintain because the price of each new service must be integrated into the existing price

structure. 65 When firms are continually modifying, improving, and adding new products and

services. reaching agreement on a collusive price is itself problematic. Moreover. as providers

adopt new technologies. the introduction of new service packages offers opportunities to "cheat"

on any putative anticompetitive agreement without provoking the "punishment" that might

otherwise occur, in pan because it is difficult for rivals to determine the appropriate price for

a new service. As a result, new services are likely to be offered at more competitive prices,

because it is easier to deviate from a collusive agreement when products are changing."

In addition, rivals may perceive that the new services are being offered at prices that are

"too low" becaUJe they do not know what thole prices should be!7 If technology and service

offerings were stable, agreements might eventually be reached on appropriate pricing, but such

apeemenu are difticult to effect when teehnoloIY is chanPI continuously, u in the mobile

telecommunications services market. "MisundelStlrMlinp," or the belief that a rival is euttina

price in violation of a collusive qreement, will undermine an individual firm's confidence in

the stability of an qreemenl, and may mull in further price cuts•

....A. ~, ! j' s 1ft; AI &y llie PM 'iY' (Qicaao, IL: n. UaiWl'llicy of aaa,o~
1976), pp. $NO.
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Market Growth. The rapid rate of technological innovation not only hinders the smooth

functioning of a collusive pricing agreement in the mobile services market, but it also results in

rapid market growth. Such growth may weaken the incentive for firms to participate in collusive

agreements because, when markets are growing rapidly, demand may become more inelastic,

so the gains from deviating from a collusive price are greater.6
& If the probability of detection

is unchanged and the gains from deviation are increased, firms are more likely to price

agaressively, to the benefit of consumen.

The mobile telecommunications services market, even when confined to mobile telephone

service, has exhibited extraordinary growth during its relatively brief history. The number of

cellular subscribers has increased from about 1 million,in 1984 to more than IS million in 1993.

In these circumstances, there are potentially larp pins to be made from attracting a larp

proportion of new subscribers.69

The importance of this factor is further enhanced if there are significant leaminl

economies. By keeping its prices low, a firm can increase production and achieve cost savinp

more rapidly as it moves down its leaminl curve." Economic models that incorporate leuninl

economies predict that industry performance will be better if, instead of a larae number of very

small fums, the industry consists of a few larp, lonl-run, profit-maximizing firms. The

pRldictions of such models are consistent with put developments in the mobile

telecommunications industry.

tlJJ.~ .... G. w.., "A~11wot.Model of Price W.. DuriDI Boaa," A,'m
fprmjs BIyitw 76 (1916), pp. 390-407.
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Service Heteroaeneity. A third characteristic of the mobile selVices market that weakens

industry cohesion, and thus the ability of firms to raise prices, is the heterogeneity of product

offerings. 71 The absence of an obvious basis for comparing selVice prices increases the cost

of monitoring and punishing deviations from any collusive agreement.n With the introduction

of PCS, product heterogeneity will increase. As a result, the cost of monitoring a collusive

agreement also will increase because price chanlel that reflect differences in service quality will

be difficult to distinguish from those that undercut a tacit agreement.

The Structure of Costs, An important factor that affects the ability of firms to coordinate

their pricing decisions is the structure of their costs. In particular, collusive behavior is

generally believed to be less likely in industries, like mobile telecommunications service, where

a sipificant portion of a firm's costs must be incurred repnlless of the level of its output, Le.,

when fixed costs are bilh relative to variable costs. In such cin:ums1lneeS, the incentive of a

finn to reduce prices if demand falls short of Cll*ity is much pater thaD it is in situadons in

which output reductions result in larger reductions in COltS. As SCherer and Ross note:

1'ben iI ,... to beIiew tbat i.IIdIIIIriIec~ by biP oven.d COllI an pMicuIarly
IUlMpUble to priciaa cliloipliM b......... wIMa • cyclical or liM in clelUlld (Gn*

m••bet fil'llll to .,.. well below deliped plaDt ~ity.'"

"Tllil is cIiIdDct ,... .... I'IIIpidity wi. wbicb ..w. 0..... ee-a-. ..... WIt eli. It..... Bodt
t'Ictonue .........

12K.W,~.... R.L ttl•• I t r:iel 08 'd" Drsn. lrit ...Mis PpIjsy (New York.
NY: McGraw-Hill Ic:iat eo...y, 1912), pp. 335-336.

"ClI. cit., p, 286.
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They go on to observe that:

When demud fall. below levels that will suaWn capacity output, the profit-mwmiziDI enterprise with
l1ip fixed cOlU cuts prices more sharply and suffers more levere ero.ioD of profits than a simiJarly
incliDed firm with low fixed costa.7

•

The reason for this difference in behavior is that a firm with large fixed costs and substantial

excess capacity will experience significant losses because so few of its costs decline when its

output falls. In tum, the firm has strong incentives to increase its output by cutting prices

because the change in output can be accomplished at relatively little additional cost. In such

situations, pricing discipline among firms is difficult to maintain.

Although the demand for mobile telecommunications services is expected to grow rapidly,

it is also the case that much investment is both expected, and will have to be made, in

anticipation of that demand growth. There are thus likely to be many situations or time periods

in which some firms have substantial excess c:aplCity, Le., they will be able to increue their

output while incurring relatively few additional costs. That is precisely the situation in which

economic analysis indicates that vigorous price competition is most likely, and that collusion is

unlikely. 75

An ExgIndinc Frina and FuNa; Eotl)'. The calculations we have carried out above show

the importance of the explllding "fringe" in the mobile telecommunications services market.

The increased ability of SMR operators to offer a wider variety of mobile telecommunications

services arpes for including them in the market, and the calculations reported above reveal how

much the inclusion of two sipificant SMR providers reduces measured concentration. Some

1~. cit.. p. 211.

"Put eli , cIriw. CCM4I'4iliaD ill COIl iIMIIIIIry is • cIiwIq ~c,
betw-. CllpllCity dl d... tbat diIcIq FC)f CIa .-It." flUID ill dl d or froID ftIPidIy
powUa. C8p1City.



additional entry can probably be expected from this source, which would reduce concentration

still further.

In addition, entry is likely from the large number of planned mobile satellite ventures,

many of which will target the United States market.76 The proposed entrants are supported by

major telecommunications firms, including Motorola, Sprint, GTE, Comsat, Hughes, McCaw,

and TRW. This forthcoming entry further reduces the significance of existing market shares as

measures of the future-competitiveness of 'the mobile services market.TT

In sum, there is a variety of important market conditions that inhibit the ability of firms

offering mobile telecommunications services from either reaching or enforcing a collusive

agreement. When such factors are present, even transactions that increase concentration beyond

certain triger levels, like those in the Merpr Guidelines, will likely not threaten to reduce

competition.

Efficicncics From Combjoinl Cc;Jh,I,! and PeS

While anticompetitive conduct from allowing incumbent cellular operators to acquire

capacity in the 2 GHz band are unlikely, there are efficiency advan_es from permitting them

to do so. For example, an FCC Office of Plans and Policy Working Paper" finds that there

are strong economies of scope between cellular services and PeS that result from the Operations,

Administration, and Maintenlnce services, Switehinl, and Hanc1Iets components of the cost

"S. s.....,., •...... IM still" <WE b" • Pg& ·W............I I ." Octaber II. 1993. pp. 1 ..
14-15) deIcri_ aiae 1UCia.,1' _.

771 1.521 of" M... a........ ....._ 1M i I of c' Ii •..at~ It ... dill
.... or c:. (t .. ia 1M ..at ., of. plIIticuIIr finD eidIIr
~ or~pQ I .. finD's tulare COlIIIIpIIitiYe .piftc:-=e. •

"'D.P. a-l. op. cit.
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model it analyzes. The results, which indicate that the there are costs savings of about 565 per

subscriber per year from combining cellular and pes operations (assuming a 10 percent

penetration of pes and a 25 MHz spectrum allocation), are similar to the economies of scope

found from combining cellular with either telephone or cable television operations.

VUe Policy Ingdjratjgn

On the basis of the analyses above, we reach several specific conclusions. First, the

limitation on the amount of bandwidth that may be licensed to a cellular operator could

reasonably be relaxed in many areas without the risk of anticompetitive harm. Even if BTAs

were meaningful geographic markets, we do not believe that allowing cellular operators to

acquire and hold more than 3S MHz of bandwidth would necessarily harm competition. In many

market settings, such acquisitions would not even triger sipificant investigation under the

Merger Guidelines. Second, because the leopaphic market for mobile telecommunications

services will often be broider than a STA, Umitinl the ability of a cellular carrier to bid for

licenses for 10 MHz of capacity in areas where it already serves only 10 percent of the

populations may, on competition grounds, be too restrictive.

The 3' MHz Limit

Given our analysis of shares and concentrldon in the market for mobile

telecommunications ter\'ices, even on purely strueturII pounds, allowinl the cellular companies

to acquire some additional bandwidth (S MHz, for example) beyond the amount they are

permitted to acquire in the PCS auctions would not neceltarily triger serious antitrust review.

8elinnina from a market structure for mobile .mea that is moderately concentrlled, one can
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identify potential acquisitions by cellular carriers that would not violate the current Merger

Guidelines standards. Other potential transactions involving added capacity for cellular operators

might trigger antitrust review, but many of those transactions do not significantly exceed

Guidelines standards, and even they might be approved after consideration of other factors.

Current FCC rules allow the formation of quite concentrated market structures, with as

few as five firms. Even in this setting, however, the acquisition of added capacity by one of

the existing cellular operators would not necessarily violate the structural criteria of the Merger

Guidelines. Indeed, there are plausible scenarios, involving the exchange of capacity between

a large PCS firm and a cellular operator, that would leave concentration unchanged, or, actually

reduce it.

We conclude that, on purely structural grounds, limiting licenses for cellular operaton

to 35 MHz would be too rigid. Anticompetitive behavior by a single finn, where the largest

firm is limited to no more than 40 MHz of bandwidth, is unlikely. Moreover, even when

concentration is very high, collusion and other forms of anticompetitive behavior in the market

for mobile telecommunications services are effectively inhibited by many non-structural factors.

timits on Biddinl for MIA LiqA-

If a cellular company serves more than 10 percent of the population in any MTA, it may

not bid for either of the 30 MHz, MTA-wide licenses. It is instead, limited to bidding for one

10 MHz licenle in eMIl BTA in its current service territories. The basis for this limitation must

be either a belief that relatively small areas, such as BTAs, constitute relevant aeographic

markets, or that allowing a cellular firm to hold, say, 30 MHz across an entire MTA and 55
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MHz in some limited area (with more than 10 percent of the population) would threaten

competition.

Absent price discrimination, BTAs are not generally relevant geographic markets; actual

antitrust markets encompass broader regions. As we discussed in the section on market

definition, as 10nK as the firms cannot discriminate in pricinK to subscribers in different BTAs,

there should be no concern that a cellular carrier with an allocation of SS MHz in a limited

portion of a larger market could exercise market power because such a firm, either acting alone

or in concert with other firms, would not be able profitably to raise prices. So long as cellular

operators currently serve less than 40 percent of the population in a MTA that is also a market,

allowing them to acquire a 30 MHz license would result in a share that is smaller than that of

a non-eellular supplier with licenses totaling 40 MHz.
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~
Digital : Analog J • : 1

Callular Opel1ltors Bandwidth Devoted to Analog : 10 MHz

Firms Eftedive Mar1(et HHI
Bandwidth C • Share Contribution

Cellular 1 25 100 10.i% 118
Cellular 2 25 100 10.8% 118

3 30 180 18.8% 383
4 30 180 18.8% 383
5 20 120 13.0% 170
8 10 eo 8.5% 43
7 10 eo 8.5% 43
8 10 80 8.5% 43
9 10 80 8.5% 43

Total. 170 i20 1,342

• Etrac:tiva C....-v is defined as ....., devot8d to digbJ multiplied by the ratio of
digital's adva..... over analog plus bandwidth davoted to analog.

Source: FCC, StgJnd Btpprt and Order ; Chartaa Rtv. AIaOdlitas.



~
Digital : Aftlilog I I : 1

Cellular Operators Bandwidth Devoted to Analog : 10 MHz

Firms' Initial Effedive MarXet HHI Acquired Final Effective MarXet HHI
Bandwidth Caoadtv· Share Contribution Bandwidth Bandwidth Capacity· Share Contribution

Cellular 1 25 100 10.i% 118 10 35 180 17.4% 302
Cellular 2 25. 100 10.i% 118 25 100 10.9% 118

3 30 180 1i.8% 383 30 180 19.8% 383
4 30 180 1i.e% 383 30 180 19.8% 383
5 20 120 13.0% 170 20 120 13.0% 170
6 10 60 6.5% 43 10 80 6.5% 43
7 10 60 6.5% 43 10 60 6.5% 43
8 10 60 6.5% 43 10 60 6.5% 43
9 10 60 6.5% . 43 ·10 0 0 0.0% 0

Totals 170 920 1.342 170 920 1,484

Initial HHI 1,342
Herfindahl-Hlrscmnan Analysis C!!!9 142

Fin8t HHI 1,*

• Effective Capacity is defined u a-ndwkIth devoted to digital multipUed by the I1ItIo of digltars Idvantllge over analog
plus bandwidth devoted to anatog.

Source: FCC, Second Report and Order; Chanes River Associates.



Table SA

~
Oigat : Analog I 6 : 1

Cellular Operators Bandwidth Devoted to Analog : 10 MHz

Firms Initial Effective Market HHI Acquired Final Effective Market HHI
Bandwidth CaDacitv· Share Contribution Bandwidth Bandwidth Capacity· Share Contribution

Cellular 1 3S 1150 17.4% 302 S 40 190 20.7% 427
Cellular 2 2S 100 10.9% 118 25 100 10.9% 118

3 30 180 19.6% 383 30 180 19.6% 383
4 30 180 19.8% 383 30 180 19.8% 383
5 20 120 13.0% 170 20 120 13.0% 170
6 10 60 6.5% 43 10 60 6.5% 43
7 10 60 6.5% 43 10 60 8.5% 43
8 10 60 6.5% 43 -5 5 30 3.3% 11

Totals 170 920 1,484 170 920 1.576

Initial HHI 1,414
Helftndahl-Hirschman Analysis Ch!nqe 92

I Fina' HHI 1,578

• Effective Capllcity Is defined as bandwidth devoted to digital multiplied by the ratio of digital's advantage over analog
plus bandwidth devoted to analog.

Source: FCC. Second Report and Order: Chattes River Associates.
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t1tj,1 Ca'culations
Digital : Analog I 6 : 1

Cellular Operators Bandwidth Devoted to Analog: 10 MHz

Firms Initial Effective Market HHI Acquired Final Effective Market HHI
Bandwidth Capacity· Share Contribution Bandwidth Bandwidth Capacity· Share Contribution

Cellular 1 35 180 17.4% 302 5 40 190 20.7% 427
Cellular 2 35 180 17.4% 302 35 160 17.4% 302

3 30 180 19.6% 383 30 180 19.6% 383
4 30 180 19.6% 383 30 180 19.6% 383
5 20 120 13.0% 170 20 120 13.0% 170
6 10 80 6.5% 43 10 80 6.5% 43
7 10 60 6.5% 43 -5 5 30 3.3% 11

Totals 170 920 1.828 170 920 1.718

Initial MMI 1,628
Herflndahl-Hirwchman Analysis Ch.... 12

Final totHI 1,718

• Effective Capacity is defined as bandwtdth devoted to digital multiplied by the ratio of dlgttal'S advantage over analog
plus bandwidth devoted to analog.

Source: FCC. Second Btport IIId OCdtr ; Chartes River ASIOCi.....


